Abstract: Our goal is to present a general approach for the planar chains with rotational links with clearances. This approach is realized in a multibody style, the main problem being the determination of the matrix of constraints. Introduction
General Aspects
We consider the planar kinematical chain from the Figure 1 at which the elements denoted by 1, 2, … are linked one to another by rotational kinematical links with or without clearance 1 O , 2 O Denoting by i C the centre of weight of an element i , which is either a bar, or a shell, and denoting by If the rotational kinematical joint k O is with clearance, Figure 3 , with permanent contact between the elements i and j , then the clearance can be defined by the 
then the coordinates
in the reference system OXY are expressed by the relations
and the coordinates
O in the system OXY are obtained with the same relations (2) in which we replace the index i by the index j .
Keeping into account the sense cover sense of a contour, Figure 4 , and using the notation
one can write the constraining functions in the form, equations number (4) By derivation of the relations (1), (3) in respect to time and keeping into account the notations
In these conditions, by the derivation of the relations (4) in respect to time, one obtains the conditions of constraint, we can write the relation (7). The derivative of the matrix [ ] B with respect to time is obtained using these expressions.
Conclusions
The establishing in the paper of a new form of the matrix of constraints made possible the elaboration of the multibody method that permits both the numerical study of the general motion of the planar jointed systems with clearances, and the numerical study of the equilibrium positions.
The numerical applications solved here confirm the statements mentioned above.
